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ABSTRACT (REQUIRED) 
Paradigmatic diversity in information systems research has increased as process theorizing from case studies has become 
increasingly popular. Central to process theorizing is the identification of events, or critical incidents that mark the evolution 
of a process over time. In this paper, we present a way of understanding events while building on process models which have 
been described in the IS literature. Specifically, we outline the interplay between punctuations, critical incidents, and 
incremental adaptations using a visual mapping strategy. We argue that a more precise understanding of these elements will 
strengthen the rigor and adoption of process research methods. 
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INTRODUCTION 
Studies in social sciences have concentrated on two different types of research questions: 1) What are the antecedents or 
consequences of the issue and 2) How does the issue emerge, develop, grow and terminate over time (Van de Ven and Huber 
1990).  
These ‘what’ and ‘how’ research questions require different methodologies that are based on different assumptions and 
epistemologies. ‘What’ questions entail a variance model (Mohr 1982) wherein predictor (independent) variables are used to 
explain variance in levels of outcome (dependent) variables (Van de Ven 2007). Variance models “snapshot” reality, and 
assume “if all other things are equal, variance in any one of the independent variables is necessary and sufficient to cause 
variance in the dependent variables” (Seddon 1997).  ‘How’ questions necessitate a process model or ‘event-driven’ 
explanation of the temporal order and sequence in which events occur based on a story or narrative (Bruner 1991). Indeed, 
the general term “process” is defined as “a narrative describing how things develop and change” (Van de Ven and Poole 
2005). To attempt to uncover causality, ‘what’ questions require evidence of co-variation, temporal precedence, and 
correlation between independent and dependent variables (Blalock 1972). ‘How’ questions use narratives that explain a 
sequence of events in terms of a presumed, underlying generative mechanism that have the power to cause events in the 
particular circumstances that occur when these mechanisms operate (Tsoukas 1989; Van de Ven 2007).  
The majority of IS research to date has focused on ‘what’ questions (Orlikowski and Baroudi 1991). However, there has been 
a growing interest in studying ‘how’ questions (Langley 2009). Process studies are fundamental for developing and testing 
theories of ‘how’ social entities adapt, change, and evolve over time.  Indeed, “since time is an inescapable reality, process 
conceptualizations that take time into account offer an essential contribution to our understanding of the world that is 
unavailable from the variance-based generalizations” (Langley 2009). 
Different epistemologies underlie the approaches necessary to investigate research questions dealing with the ‘what’ and the 
‘how’. Aldrich (2001) separates ‘what’ and ‘how’ questions in terms of outcome-and event-driven explanations. “Outcome-
driven explanations are built backward, from an awareness of observed outcomes to a prior causally significant event.  Event-
driven explanations are built forward, from observed or recorded events to outcomes” (Aldrich 2001). Process models seek to 
form event-driven explanations by adopting a temporal and longitudinal view of reality, and demonstrating how 
combinations of events and their particular sequence lead to certain outcomes. Each event is viewed as potentially necessary, 
but not sufficient, to cause the outcome (Seddon 1997). Where a theorist with a variance approach might posit that an 
increase in system quality of an IS (a property) would increase the use of an IS (another property), a process theorist would 
posit that after the system is created (an event), the system will be used (a second event) (Delone and McLean 2003). Figure 
1 depicts these differences between process and variance models.  
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Figure 1. Variance and Process Models (Van de Ven 2007) 
Aldrich (2001) asserts that researchers often fail to make explicit distinctions between event-driven and outcome-driven 
explanations. This problem may be exacerbated by two different definitions of ‘process’ used in the literature: 1) a category 
of concepts or variables that pertain to actions and activities; and 2) a narrative describing how things develop and change 
(Van de Ven 1992). When the first definition is used, the research typically corresponds to a variance model. The second 
definition is typically associated with process studies of the temporal sequence of events (Pentland 1999; Poole et al. 2000). 
This approach to process theory is different than developing an a priori phase model wherein different stages are delineated, 
such as Nolan’s IS growth model (Nolan 1979). These phase models are limiting because they portray only one possible 
sequence of events that the organization is expected to follow (Boudreau and Robey 1999; Poole and Roth 2006). This 
research is not guided by a phase model, and thus is not constrained by any a priori definition of stages of change. In this 
sense, its approach is closer to Grounded Theory where higher-level concepts and “stages” are derived directly from field 
observation rather than being imposed by a priori stages models derived from, say, learning curves. 
Process Model Advantages  
In seeking to understand the observed outcomes of an attempt to realize an IT service delivery model, process models offer 
some advantages. The limitations of variance models highlight the virtue of process models as Newman and Robey (1992) 
point out: “factor models…do not explain how outcomes occur… they provide only partial guidance to the practitioner who 
must assume responsibility for attaining positive outcomes. The attainment of system success can be likened to a puzzle 
wherein the pieces can be identified but where the implementer is left to his or her own resources to put the puzzle together. 
The process approach… focuses on the dynamics of social change, explaining how and why the results…are achieved”.  
EVENTS IN PUNCTUATED PROCESS MODELS 
Past process studies have arrived primarily at descriptive or prescriptive process explanations of IS change (Robey and 
Newman 1996). They describe and understand the complexity and uncertainty associated with IS change. However, they 
have limitations. First, they often tend to forego interactions with multiple systems and the organizational environment as 
they mostly focus on one level of change (Lyytinen and Newman 2008). Second, they tend to focus either on technical or 
social change, and view both changes without respect to the context in which they occur. Third, they fail to view IS change as 
complex, multi-level, episodic change where simultaneous processes interact creating unpredictable and dynamic outcomes 
(Lyytinen and Newman 2008). Citing these limitations, Lyytinen and Newman (2008) develop the Punctuated Socio-
Technical Information System Change (PSIC) model.  
The section reviews the key concepts of the PSIC model. This is done using a holistic approach, wherein concepts are 
presented in brief detail, then expanded more in subsequent sections. Figure 2 represents key elements of the model that are 
labeled by letters and numbers in parentheses. Using these labels, the PSIC model can be dissected into component parts. 
Label A represents the multi-level nature of change, ‘B’ represents punctuated change, ‘C’ represents socio-technical change, 
and each row number in label ‘D’ accounts for different aspects of the context, content and process of change. This figure 
forms a visual map (Langley 1999) or a timeline. The Y-axis represents time, and the X-axis represents the context and 
description of critical incidents. Figure 2 only illustrates an example critical incident. Our final rich picture depicts a total of 
seventeen critical incidents. Further explanation of Figure 2 is presented below. 
 
  Events, Critical Incidents, and Punctuations in Process Theory 
 
Proceedings of the Nineteenth Americas Conference on Information Systems, Chicago, Illinois, August 15-17, 2013. 3 
D.#
A.#
C.#
B.#(arrow)#
Key:#
A:#Mul45level#change#
B:#Punctuated#change#
C:#Socio5technical#change##
D:#Visual#mapping#
1#
2#
3#
4#
C.#6#
5#
 
Figure 2. A Holistic View of PSIC Model Components 
Figure 2 reviews the basic structure of the PSIC model when arranged using the visual mapping strategy using six row 
numbers (1-6). In this figure, row 1 describes significant elements of the environmental context. Row 2 illustrates the 
organizational context including the changes in resources, mandates, or prevailing concerns. Row 3 identifies in short points 
the practical issues experienced in the realization of new forms of service delivery. Row 4 identifies in brief narrative the 
critical incidents that occurred. The gaps that arose from these critical incidents are depicted in Row 5 in the form of S-T 
diamonds. The blackened boxes represent the gaps that arose between socio-technical dimensions. The lowest row – row 6 – 
shows the S-T coding for critical incidents in the work system. 
Multi-Level Change 
IS change re-configures a work system of information-related work that is characterized by processes of low malleability, and 
are highly complex (Alter 2002). Because of this, a separate building system is created to carry out this change (Lyytinen et 
al. 1996). Change happens in both systems necessitating two parallel processes with hierarchical interaction (Pan et al. 2006) 
. The building system commands resources to carry out change and address uncertainty, ambiguity and complexity by 
wielding power to overcome resistance and legitimize change (Markus 1983). The building system temporally precedes the 
work system, although in actual analysis they need to be viewed as co-evolving (Orlikowski 1992). 
Both the building and work systems are embedded within the organizational environment. Recognizing the environment 
brings pivotal factors that influence and direct change to the foreground. This environment can be divided into two parts: the 
environmental context (row 1 – Figure 2) and the organizational context (row 2 - Figure 2) (Pettigrew 1990). The 
organizational context is the immediate organizational environment of the building system that includes the authority, 
culture, and political system in which the change unfolds (Pettigrew 1990). The environmental context includes an 
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organization’s social, economic, political, and regulatory environments that influence and are influenced by other system 
levels (Lyytinen and Newman 2008). Table 1 offers definitions of the constructs used by the PSIC model as described in 
Figure 2. 
Construct Meaning 
Building system A socio-technical system separated by space and time from work system – that commands 
and enacts a set of resources and routines through explicit rules and regulations and tacit and 
embedded competencies of individuals to generate IS change. 
Work system Socio-technical system that executes, coordinates, and manages information-related work 
activities. 
Environmental 
context 
An environment, which covers the organization’s social, economic, political, regulatory and 
competitive environments and that influences and is influenced by all other systems during IS 
change. 
Organizational 
context 
Immediate organizational environment of the building system that cover the resource, 
authority, culture, political systems in which the IS change unfolds 
Table 1. Constructs Related to Multi-level Change 
Punctuated Change 
Theories of change distinguish between two paradigms (Gersick 1991; Tushman and Romanelli 1985): one of continuous 
incremental adaptation where change happens slowly; and another of episodic punctuations where short periods of 
metamorphic change (revolution) are followed by periods of stability and small mutations (equilibrium). The arrow labeled 
‘B’ in Figure 2 represents punctuation; the absence of an arrow signifies incremental adaptation. Incremental adaptation is 
rooted in the idea of Darwinian mutations, where change occurs through small additive steps. In punctuated change, the 
change alternates episodically through rapid and abrupt periods followed by slow and incremental periods (Gersick 1991). 
Table 2 represents constructs related to punctuated change as described in this paragraph. 
Construct Meaning 
Punctuation Socio-technical elements and their interactions are significantly re-configured so that the 
system exhibits a totally new range of responses and thus exhibits new emergent properties 
(Gersick 1991). 
Incremental 
adaptation 
Gradual and stepwise adaptation of one or several system components (Gersick 1991). 
Table 2. Constructs Related to Socio-technical Change 
These models have the benefit of distinguishing dramatic changes from those that are incremental (Gersick 1991; Lyytinen 
and Newman 2008). Changes in the IT service delivery model can be hypothesized to constitute a dramatic change (Goh et 
al. 2007). For this reason, a punctuated view of change is adopted for this research. This leads to a view in which 
organizational change is seen as a construction of a sequence of incremental adaptations and punctuations representing 
periods of equilibrium and disequilibrium within organizational and external contexts (Gersick 1991; Lyytinen and Newman 
2008; Newman and Robey 1992; Pettigrew 1990).  
Socio-Technical Change 
Socio-technical (S-T) theory was adopted to characterize the engine of change; that is, to describe the different types of 
tensions that give rise to management action. This was done for several reasons. First, it provides a simple, comprehensive, 
and flexible vocabulary to characterize elements and describe changes due to punctuation and incremental adaptation. 
Second, it offers a means to detect the origins of both incremental adaptations and punctuated responses.  For these reasons, 
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S-T dimensions and their connections can be regarded as a lexicon for describing generative mechanisms and outcomes 
(Lyytinen and Newman 2008).  
Applegate’s S-T model (1994) (see Figure 3) views organizational systems as multivariate socio-technical systems of four 
interacting and aligned dimensions – structure (ST), people (PE),  management (MS) and technical systems (TS). This is 
similar to Leavitt’s (1965) socio-technical change model that has been used to explain IS change, but Applegate’s framework 
was extended to deal with nuances dealing with the organizational aspects of IT. Figure 3 clarifies the content of these 
dimensions and their connections. Applegate’s model exhibits the virtues of a good classification system: it is simple, 
encompassing, and if needed, can be extended easily with other categories (Davis et al. 1992; Kwon and Zmud 1987). Label 
C in Figure 3 is a smaller version of the ‘diamond’ model below. 
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Figure 3. Applegate's Socio-Technical Framework 
Punctuated Socio-Technical Change 
Occasionally, incompatibility between two or more of the four structural dimensions arises due to increased variation (e.g. 
learning, replacement, malfunctioning) producing a structural misalignment that is labeled a gap. A gap is any contingency in 
the organizational system that if left unattended, will reduce the organization’s performance and threaten its viability 
(Lyytinen and Newman 2008). Events that generate a gap can be abrupt, such as a crisis or system failure, or can be gradual 
change wherein one component reaches a tipping point (Plowman et al. 2007). Any event that generates a gap is a critical 
incident. Accordingly, critical incidents form the necessary conditions for a system state to change. Had the critical incident 
not occurred, the gap would not have occurred. Critical incidents are thus seen as events that affect system states in a ways 
that can threaten or significantly decrease or change its performance. The concept of critical incident is illustrated in Figure 4. 
The blackened boxes represent the gap generated by the critical incident. For example, in the figure we see the boxes labeled 
TS and MS blackened, signifying a gap between the technical system and the management system. 
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Figure 4. A Critical Incident 
A gap can invite two types of responses from the organizational system. The first is an incremental and gradual adaptation of 
system components as dictated by the organizational system’s deep structure. The deep structure consists of the set of 
fundamental ‘choices’ an organization system has made concerning:  1) the parts of which its units will be organized, and 2) 
the activity patterns and principles of interaction that will maintain its existence” (Gersick 1991). Deep structures are stable 
and are based on historical patterns (Garud and Karnøe 2001). Table 3 represents constructs related to the analysis of critical 
incidents and socio-technical change. 
Construct Meaning 
Critical incident An event that results in a gap. 
Event Any change in the system state that can be observed. 
Gap Any contingency in the organizational system that if left unattended, will reduce the 
organization’s performance and threaten its viability. 
Socio-technical 
system 
Any organizational system viewed as a multivariate system consisting of four interacting and 
aligned dimensions – task, structure, actor, and technology 
Socio-technical 
system state 
The salient properties of socio-technical dimensions and their systemic relationships in a 
given socio-technical system at any point of time. 
S–T System 
stability 
A state of a socio-technical system where the four dimensions are aligned and the system is 
balanced where the system responses or its performance is not deteriorated. 
Table 3. Constructs Related to Socio-technical Change 
Figure 5 depicts a way of representing incremental adaptation. Events are depicted by the hashmarks on the line that shows 
the progression of time. Critical incidents are events that immediately precede a gap. A gap is a contingency in the socio-
technical state that if left unattended would reduce the organization’s performance. The gap is resolved through incremental 
adaptation that does not fundamentally change the nature, or deep structure, of the socio-technical system. 
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Figure 5. Illustration of Relationship Between Gap, Critical Incident, and Two Types of Response 
The second type of response is a punctuation -- where actors re-examine and change fundamental assumptions about how 
work is accomplished or how the organization is structured, thereby rewriting the organizational system’s deep structure. 
During punctuation, organizational system elements are re-configured and afterwards exhibit new emergent properties. These 
types of changes are infrequent. The start of a transformation effort nearly always involves punctuations, first in the project 
system where the effort is initiated and later when it replaces the prior structure (Newman and Zhu 2009). Unlike an 
incremental adaptation, a punctuated response fundamentally alters the nature (deep structure) of the socio-technical state. 
Visual Mapping Strategy 
Once data is analyzed it is arranged using a visual mapping strategy (Langley 1999), depicting dependencies between 
context, events and outcomes by organizing them according to sequence, gaps, system levels, punctuations, and 
interventions. Organizing the events of the transformation process in this way creates a sense-making device used to 
understand the nature and role of different events in the context of realizing new forms of IT service delivery (Lyytinen and 
Newman 2008; Weick 1993). The visual map shows the work system, the development system, and a description of critical 
incidents in the context of the organization and its environment. It is designed to build an accurate process narrative about a 
situated transformation effort that can later be generalized (Eisenhardt 1989). In this way, the completed visual map can 
become a theory-building device (Doty and Glick 1994).  
CONCLUSION 
The PSIC model can be used to analyze the overall process of realizing IT-related change (Lyytinen and Newman 2008). 
This describes change in the IT organization by a period of stability that is challenged by critical events that may create 
disequilibrium by producing gaps, narrating how and why the IT service delivery model emerged. A visual map depicting 
critical incidents with their gaps in the context of organizational and environmental issues can be utilized as a theory-building 
device analyzed by three analysis techniques (punctuated, horizontal, vertical).  However, the basis by which incremental and 
critical (punctuated) transitions occur can be further understood by augmenting the basic model with the S-T model of 
Applegate to provide deeper characterizations and understanding of how incremental and critical events arise over the course 
of a transformation such as the adoption of new IT frameworks. 
In summary, a critical incident results in a gap. A gap is a period of non-equilibrium between four socio-technical dimensions 
that threaten the long-term viability of the system. There are two possible responses to a gap: incremental adaptation and 
punctuation. An incremental response exhibits a gradual or stepwise adaptation of the system. A punctuated response 
fundamentally alters the nature of the socio-technical system and precedes a new phase. A phase ends when another 
punctuation occurs, spurring the start of a new phase. We formulate the relationships between these constructs to ameliorate 
the difficulty of process theorizing and enable paradigmatic diversity in IS research. 
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